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Introduction
Given the ongoing public and political debate about corporate tax avoidance (OECD, 2013) , the question naturally arises whether tax avoidance positively affects firm value. Indeed, the topic has recently generated significant interest in the literature (Wang, 2010; De Simone and Stomberg, 2013; Inger, 2013) . We contribute to this debate by building and testing a valuation framework that incorporates two outcome dimensions of corporate tax avoidance strategies: the stability and the level of expected tax rates. We argue that both dimensions matter for firm valuation. For any given level of tax avoidance, investors value pre-tax earnings more positively if a firm has less variation in effective tax rates over time. Likewise, for a given level of variation in tax rates, investors value pre-tax earnings more positively if a firm has a lower effective tax rate.
While there is a large body of research on the determinants of corporate tax avoidance (see, e.g., Mills, 1998; Maydew, 2008, 2010) , firm value implications of tax avoidance have only recently attracted academic interest (Desai and Dharmapala, 2009; Wang, 2010; De Simone and Stomberg, 2013; Inger, 2013) . The classic theoretical literature on firm valuation (e.g. Feltham and Ohlson, 1995; Ohlson, 1995) and their empirical applications (e.g. Dechow, Hutton, and Sloan, 1999; Barth, Elliott, and Finn, 1999; Kothari, 2001 ) typically use after-tax earnings and do not address any firm value implications of corporate tax avoidance.
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In order to address such tax effects, we decompose the Feltham and Ohlson (1995) and Ohlson (1995) valuation model into expected tax rates and pre-tax numbers. First of all, the decomposition illustrates that the level of expected tax avoidance has a multiplicative effect on expected pre-tax profitability. Second, it affects growth in expected book value of equity. The uncertainty embedded in the expectations about future tax avoidance enters the valuation model via the expected rate of return. Assuming that historic tax rates are a noisy signal of future cash flows from tax avoidance strategies, volatility in historic tax rates can be interpreted as measurement error in the spirit of Lambert, Leuz, and Verrecchia (2007) . A reduction in volatility yields a more precise signal, reduces the assessed covariance of a firm's cash flows, and thereby lowers the cost of capital. Taken together, the framework shows that the expected level of corporate tax avoidance is a multiplier of expected pre-tax earnings, and that both the expected level of corporate tax avoidance as well as the uncertainty embedded in those expectations matter for valuation.
The second part of this study develops a measure of past tax avoidance information that captures the level of tax avoidance and the variation in tax rates. The level of tax planning is defined as the after-tax income of USD 1 where past tax payments are proxied by the 10-year long-1 term cash effective tax rate (Dyreng, Hanlon, and Maydew, 2008) . The variation of tax planning is defined as the standard deviation of annual cash effective tax rates over 10 years. Our tax planning measure is then defined as the ratio of level to variation of tax planning. Firms can increase the tax planning score either by lowering the average effective tax rate or by lowering the variation in effective tax rates. We hypothesize and show that higher tax planning scores are associated with higher serial correlation coefficients of long-term cash effective tax rates. This implies that historical tax planning activities should be a more appropriate signal for future tax avoidance outcomes. Conversely, low tax planning scores suggest a lower association between historical and future tax avoidance. If this creates more uncertainty about future tax planning activities, and ultimately future cash-flows, investors should demand a higher expected return.
Third, we test the implications of our model and the tax planning score using the market-tobook framework used in prior studies (Desai and Dharmapala, 2009; Wang, 2010; De Simone and Stomberg, 2013; Inger, 2013) . Our results show that the tax planning score has a positive effect on the relation between pre-tax earnings and market-to-book value. The combined impact of tax planning score on cash flow expectations and discount rate is substantial. For the mid tercile of the tax planning score, a one-standard deviation increase in pre-tax earnings leads to an increase in the market-to-book ratio of 35.6% of the unconditional mean. For firms in the top tercile, i.e. firms with effective tax planning, the effect increases to 44.9%. If pre-tax earnings of firms with poor tax management increases by one standard deviation, the effect on market-to-book ratio is only 25.0%.
We test the robustness of our results in several ways. First, we use the level of long-term effective tax rates as measure of tax planning (Desai and Dharmapala, 2009; Wang, 2010; De Simone and Stomberg, 2013; Inger, 2013) and find insignificant results. When controlling for the volatility in tax rates, the level of the tax rate remains insignificant and the volatility is significant. Overall, the tax planning score explains more of the variation of market-to-book ratios. Second, we include other firm-level control variables and the effect of the tax planning score remains significant. Finally, our results are robust to the inclusion of firm-level determinants in tax planning such as size, leverage, foreign operations, or profitability.
This paper contributes to the literature in three ways. The first part proposes a theoretical valuation framework to provide a structure for the fledgling literature on tax avoidance implications. Second, the tax planning score captures two important valuation dimensions in one simple ratio, the level and uncertainty of tax avoidance. Third, our results point towards the importance of controlling for the variation in tax rates. Prior studies show that tax planning has positive firm valuation implications (e.g. Wang, 2010; De Simone and Stomberg, 2013; Goh, Lee, Lim, and Shevlin, 2013; Inger, 2013) . However, our results indicate that this result becomes insignificant when controlling for the variation in effective tax rates. The explanatory power of the model increases when we use the tax planning score instead of long-term effective tax rate measures.
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Literature Review
The purpose of this study is to inform the growing literature on the valuation implications of corporate tax avoidance strategies. Prior studies test the relation between various tax avoidance (or tax planning) measures and measures of firm value to better understand how investors value the effects of tax strategies. The basic hypothesis is that successful tax avoidance reduces the amount of cash outflow from the firm. The retained cash can be reinvested, which ultimately leads to higher cash flows to equity holders. Tax avoidance should therefore be valued positively, all else equal. For instance, De Simone and Stomberg (2013) document a positive relation between cash effective tax rates and market-to-book ratios. They show that this relation becomes stronger for income mobile firms. Their argument is that tax avoidance strategies involving more mobile income are likely to be more sustainable and therefore will be valued more positively by investors. Similarly, Inger (2013) tests whether investors distinguish between different methods of tax reduction, arguing that the value of tax avoidance should be a function of how risky the avoidance strategy is. Other papers have investigated intermediating factors. For instance, Desai and Dharmapala (2009) argue that managers can use tax shelters and similar tax avoidance mechanisms to hide management's attempts to extract rents. They find that the relation between book-tax differences and a firm's market-to-book value is a function of a firm's corporate governance structure. A similar line of argument is followed by Wang (2010) , who argues that high corporate transparency may hinder opportunistic managers to exploit the obfuscatory nature of tax avoidance measures. She finds that the value premium associated with corporate tax avoidance measures is decreasing with corporate opacity. A different intermediating factor is examined by McGuire, Neumann, and Omer (2013) . They argue in the vein of Scholes, Wolfson, Erickson, Maydew, and Shevlin (2008) that a management's tax planning strategy is closely aligned with its financial reporting strategy. A more sustainable tax strategy might therefore be indicative of more persistent pre-tax earnings. They test and find that firms with less volatile tax rates have more persistent pre-tax earnings and earnings components. They also find that investors are able to use the sustainability of a firm's tax strategy as a signal to assess pre-tax earnings persistence. Their argument is that strict tax minimization is not the sole purpose of a corporate tax strategy. It is instead part of a bigger financial reporting policy. We, on the other hand, are interested in whether investors value both dimensions of a tax minimization strategy: a consistent and a low tax rate.
In its ambition, this paper is related to Thomas and Zhang (2013) , who use the Liu and Thomas (2000) framework to interpret the range of coefficient estimates found in the literature on the value relevance of current tax expense. They argue that current tax expense is fundamentally a cost that represents value lost to current and future tax payments. Second, it can contain value relevant information incremental to that in GAAP earnings. Thomas and Zhang (2013) draw a framework, using the residual income model, in which they structure the results of the value 3 relevance literature on tax expense. In contrast, the purpose of the paper at hand is to draw a similarly helpful framework to inform the growing literature on the value implications of corporate tax avoidance strategies. To do this we do not look at the value relevance of current tax expense, but rather at how historical levels and volatility of tax avoidance outcomes will affect expectations about future tax avoidance effects.
A similarly related paper is the work by Goh, Lee, Lim, and Shevlin (2013) who examine the link between corporate tax avoidance and cost of equity. Their argument is based on the disclosure framework by Lambert, Leuz, and Verrecchia (2007) which links the quality of accounting disclosures to expectations about cash flow variance and covariance. Their argument is that tax avoidance increases the opacity of the firm's information environment and also might affect investor's expectations about future cash flows. The last argument is akin to ours. We add that it is not only the level of expected future cash flows, but also the conviction behind these expectations that matter. Furthermore, so far the growing literature on tax avoidance has used valuation premia regressions mainly based on the market-to-book ratio. Our framework is geared towards providing structure for such valuation regressions. We therefore try to model the overall valuation impact rather than the cost of capital impact.
A Model of Firm Valuation and Tax Avoidance
The following model illustrates the link between firm valuation and effective tax planning. Intuitively, if two companies are equal, except for its management's tax planning capabilities, the company which manages to consistently pay lower taxes will retain more cash from operations than the other one. The company with more retained cash is to reinvest higher amounts, has a higher growth rate at the same rate of return and therefore has a higher firm value.
This relationship becomes apparent when looking at common measures of market premia, such as the price-earnings ratio or the market-to-book ratio. Starting from the dividend discount model, one can readily derive a valuation model that is based on earnings and book values. The only requirement is clean surplus accounting. This is basically the requirement that all non-dividend changes in equity must go through the income statement (formally:
If this is the case the residual income model in equation (1) follows.
where P t is the price at time t, BV t is the book value of equity and RI t is residual income, defined as: ΔRI i+1 = ΔE t − r · ΔBV t−1 . E t is net income (after tax) and r the cost of equity capital. Since we are interested in the effect of a firm's past tax avoidance history on expectation about future tax avoidance, the next steps serve to build an empirically testable model and to illustrate the influence of the effective tax rate on the market-to-book ratio. Assuming a constant expected return on equity ( RoE), equation (1) can be rearranged to express the market-to-book ratio as a function of (after-tax) expectations about return on equity ( RoE), the cost of equity capital (r), and the expected growth rate in residual income (g), where E t (˜) denotes expectations at time t.
We focus on the market-to-book ratio because it is commonly used in the growing literature on the valuation implications of tax avoidance to proxy for Tobin's Q. Define δ t = (1 − τ t ) with τ t being the effective tax rate in period t. Then RoE t can be rewritten as δ t · RoE pretax t . The effect of expected future tax avoidance will then be captured by expected future pre-tax earnings multiplied byδ. Rewriting the market-to-book ratio to incorporateδ yields:
Intuitively, a lower effective tax rate will cause the firm to be more profitable after taxes. The formula serves to highlight that the effect of expected future tax avoidance is an interaction effect. It depends on the level of expected pre-tax profitability. Second, it is important to note that the expected long-term growth rate is also a function of future tax avoidance activity (g =g [δ] ). Again, intuitively, lower taxes will retain more cash in the firm. Instead of paying cash out in the form of taxes, this cash can be reinvested and increases growth.
2 To see this more formally, note that in the case of constant expected future profitability,g can be rewritten as a function of growth in book value:
Book value itself can be viewed as a function of past book value and the sum of retained earnings that have not yet been distributed. If one assumes a constant dividend payout policy as a percentage of earnings, then one can rewrite changes in book value
, where α is the dividend yield. Then book value at any 2 Of course this assumes that the additional cash retained is indeed reinvested into the company. As for instance, Desai and Dharmapala (2009) note, depending on the agency conflicts inside the firm, manages could also use the obfuscatory nature of tax avoidance activities and try to expropriate funds.
time t + i is:
Consistent with our intuition, some tedious but straight forward algebra confirms that the derivative of
is positive and decreasing inδ (the detailed derivation can be found in the appendix):
As long as the book value of equity is growing, i.e expected pre-tax earnings are positive, there is a positive effect of tax avoidance on the expected growth rate.
3 This again highlights the multiplicative nature of the effect of expected future tax avoidance with pre-tax earnings. Hence, the main driver in our model is the multiple of tax on pre-tax earnings. The preceding discussion models the level effect of expected future tax avoidanceδ. The second dimension, investor's conviction behind their expectations of future tax avoidance, will also affect valuation. However, in contrast to the level of expected future tax savings, the uncertainty in these forecasts affects valuation via a cost of capital channel. The rationale can be illustrated via the model by Lambert, Leuz, and Verrecchia (2007) . If one assumes the historical tax planning score to be a signal with measurement error about future retained tax cash outflows, then a decrease in the measurement error component will decrease the assessed covariance between a firm's cash flows and other firms' cash flows (Proposition 2 in Lambert, Leuz, and Verrecchia, 2007) . Thereby, the expected return is lowered. We interpret a highly volatile historical cash tax rate to be a very noisy measure of future cash tax rates. Lower volatility should therefore lead to lower expected returns.
To incorporate both dimensions, the resulting reduced form empirical model necessarily involves interaction terms to account for the multiplicative nature ofδ. Apart from that, the market-tobook ratio is a function of the cost of capital r, expectations about (pre-tax) return on equity ( RoE pretax ), and the expected growth rate in residual income (g[δ] ), which is also a function of expected future tax avoidance. Thus, we need proxys for all three expectations as well as the firm's cost of capital to operationalize equation (3). In accordance with prior literature, we assume that investors extrapolate future growth rates from currently observed growth rates (Barth, Elliott, and Finn, 1999) . We use our measure of past tax planning-the Tax Planning Score (T P S)-to proxy for expectations about future tax avoidance. This measure is derived in Section 5.1 below. We then use past pre-tax return on equity (RoE pretax ) to control for expected future pre-tax return on equity. Cost-of-equity capital are computed using the three-factor Fama-French model over rolling 24-month windows (CoC). Lastly, we proxy for expected future growth using annualized sales growth over the last five years (SGr). 4 We further include industry fixed effects (α ind ) and year fixed effects (α t ). Our statistical inference is based on robust standard errors clustered at the firm level and by years. Table 1 summarizes information about variables. This results in the following regression.
Our main expectation is that β 2 is positive. Better tax management will increase the effect of return on equity on the market-to-book ratio. From our model, we also expect β 5 to be positive. As discussed before, the net effect of a lower expected tax rate (higherδ) on value will be positive as long as a firm's RoE is greater than its cost of capital. While it is possible that firms are expected to destroy value in the long-term by consistently having a long-term return on equity below its cost of capital, this should not be true on average in the cross-section.
Data and Summary Statistics
We use data from Compustat and CRSP over the 1975-2011 period. We exclude financial firms with SIC codes 6789 (REITs) and investment trusts (firms having the word "Trust" in the company name). Our firms selection criteria follow Dyreng, Hanlon, and Maydew (2008) to ensure comparability of results. We further truncate variables at the 1% and the 99% level to control for outliers and exclude firms with total assets less than USD 10 million. To compute long-term corporate tax avoidance measures, firms are required to exist at least 10 years. This returns our final sample of 2,820 firms and 14,921 observations. Table 2 presents summary statistics of our main variables. The average market-to-book ratio MtB is 2.472 and varies considerably from 1.302 (25th percentile) to 3.088 (75th percentile). Pre-tax return on equity averages 24.9%. The average sales growth from t − 4 to t is 10.4%. Panel A of Table 2 summarizes our tax variables which are discussed in detail below.
[Insert Table 2 about here]
Level and Uncertainty of Tax Planning
Measuring Level and Uncertainty of Tax Planning
Tax planning of corporations is typically evaluated by the GAAP effective tax rate which is the relation of tax expenses and pre-tax income in one year. Dyreng, Hanlon, and Maydew (2008) develop a new measure of tax avoidance that differs in two ways from the standard approach of measuring tax avoidance. First, they use cash taxes paid instead of tax expenses and they control for special items when assessing pre-tax income. Second and most importantly, they measure tax avoidance in a multi-period instead of a single-period context. The resulting measure for the level of tax avoidance for firm i can be summarized as follows.
This tax avoidance measure has the advantage that it measures tax avoidance in a long-term context. Dyreng, Hanlon, and Maydew (2008) show that annual effective tax rates are not a good predictor of long-run tax avoidance rates. In particular, high effective annual tax rates are less persistent than low annual effective tax rates. Hence, for any level of long-run corporate tax avoidance, there is some time-series variation in annual effective tax rates. For example, McGuire, Neumann, and Omer (2013) develop a measure of sustainable tax strategies. Instead of using the level of long-run corporate tax avoidance, they use the ratio of the standard deviation of annual effective tax rates to the absolute level of long-run corporate tax avoidance.
We argue that both elements matter, the level of tax avoidance and the time-series variation in annual tax rates. The factorδ in our model captures these two dimensions. First, the level of δ depends on the long-run effective tax rate. A higher tax rate results in lowerδ. Second, the variation ofδ depends on the reliability or sustainability of a firm's tax avoidance strategies. Let us consider two firms with the same expected level of long-run corporate tax avoidance of 20%. In this case, the expectedδ is 0.8. However, if one firm has more volatile annual effective tax rates than the other, investors are more uncertain about futureδ.
We define a Tax Planning Score which captures these two dimensions. The nominator is the net-of-tax income of USD 1 gross income. We use the ten-year CashETR as defined in equation (8) as the measure of long-run corporate tax avoidance. As the denominator and the measure for the reliability of the level of tax avoidance, we use the standard deviation of the annual CashETR from t − 9 to t. This returns the following Tax Planning Score.
Our definition of the Tax Planning Score (TPS) follows the logic of the Sharpe-Ratio for stock returns (Sharpe, 1966) . Firms can increase TPS in two ways. First, they could maximize the net-of-tax return given a level of variability in annual effective tax rates ( ∂T P S ∂δ > 0). That is, they minimize the long-term effective tax rate. Second, firms could reduce noise in annual effective tax rates to increase predictability of future effective tax rates (
∂T P S ∂V ol(CashET R)
> 0). Better tax planning can thus either be obtained by lowering the CashET R or by reducing the volatility of CashET R. Table 3 summarizes the average Tax Planning Score (T P S), the average net-of-tax income of USD 1 gross income (δ), and the standard deviation of the annual CashETR (V ol(CashET R)). The average T P S amounts to 6.122. The average net-of-tax income is 0.720 which is equivalent to a CashETR of 28.0%. The average standard deviation of annual ETRs over 10 years is 20.3%. We also sort the data according to quintiles of the CashETR and the Vol(CashETR) distribution. This returns a matrix of 25 portfolios which differ in the level of tax avoidance and the variation in tax avoidance. For example, the upper left group comprises firms with lowest effective tax rates (δ close to 1) and with very little variation in annual effective tax rates. The resulting average tax plannign score is 15.765. In contrast, the bottom right group comprises firm with high effective tax rates that also vary considerably. These firms average a tax planning score of 0.382. Overall, we observe increasing (decreasing) tax planning score (standard deviations) from the bottom left to the top right.
Descriptive Statistics
[Insert Table 3 about here]
In Figure 1 and 2, we present scatter plots with TPS on the y-axis and net-of-tax income (δ) on the x-axis. The figures indicate that there is considerable variation in TPS across firms. For example, at a 10-year cash effective tax rate between 34.5% and 35.5%, TPS ranges from 0.02 over 2.78 (10th percentile) and 13.33 (90th percentile) to about 35. Panel A of Figure 2 illustrates the variation of TPS around a long-term CashETR of 35% (δ=0.65). Panel B of Figure 2 illustrates the distribution around a CashETR of 0%. The circles highlight firms that are in the portfolio with the lowest CashETR and the lowest standard deviation of CashETR. These firms form the right tail of the scatter plot and are responsible for the large values in TPS around δ=1. 
Predictability of Future CashETRs and the Tax Planning Score
Our theoretical model includes future tax avoidance. We are therefore interested in the properties of T P S as a predictor of future cash effective tax rates vis-à-vis existing measures, for example, the long-term cash effective tax rate. We test these properties is two ways. First, higher serial correlation of CashET R indicates higher persistence of CashET Rs over time. If more efficient tax management, as indicated by higher tax planning scores, lead to higher predictability of future CashET R, we would expect higher serial correlation coefficients for firms with high TPS. We therefore regress future CashET R in t + 5 on current CashET R. We allow the serial correlation coefficient to vary across quintiles of the T P S distribution. That is, the effect of current CashET R on future CashET R is estimated for each quintile. To test the predictive abilities of T P S relative to the long-term cash effective tax rate, we additionally sort firms into quintiles of CashET R. If our measure of tax avoidance leads to a higher predictability of future CashET Rs, we expect the effect of current CashET R on future CashET R to be higher for higher quintiles of T P S distribution.
[Insert Figure 3 about here] Figure 3 plots the resulting serial correlation coefficients for each quintile of the T P S distribution (black bars) and the CashET R distribution (gray bars). We find that the effect of current CashET R on future CashET R increases with each quintile of the T P S distribution. Firm with better tax planning have a higher serial correlation of CashET R. The coefficient estimates are significantly different from each other in each pairwise comparison (p<0.01) except for the bottom two quintiles. The results displayed in the gray bars indicate that the level of current CashET R does not affect the serial correlation coefficient. That is, the level of CashET R alone does not alter the predictability of future CashET R with current CashET R.
We additionally use simple OLS regressions of future CashET R and future T P S as dependent variables. Both are measured in t + 10. Table 5 presents coefficient estimates with CashET R, V ol(CashET R), and T P S measured in t as independent variables. We additionally include industry fixed and year fixed effects. Current CashET R has a significant effect on future CashET R while V ol(CashET R) has no effect on future CashET R. We find that current T P S has an incremental effect on future CashET R.
When using future T P S as dependent variable, we find that current CashET R has no explanatory power. The adjusted R 2 is 0%. The volatility of CashET R has a significant effect on future T P S. Most importantly for our study, current T P S explains future levels of T P S. The coefficient estimates are significant and current T P S has the largest influence on the adjusted R 2 of the model.
[Insert Table 5 about here]
Effect of Tax Planning on Firm Valuation
Graphical Evidence
We next turn to our main analysis. After having established the result that higher T P S are associated with better predictability of future levels of effective tax rates, we test our theoretical model. The simplest way of testing our main expectation is to sort the data into quintiles of CashET R and V ol (CashET R) . This returns a matrix of 25 portfolios (see Table 3 ) which differ in the level of TPS. We then regress the following equation separately for each portfolio.
where MtB is the market to book ratio, RoE pretax is the pre-tax return on equity, SGr is sales growth, CoC denotes the cost of capital, α ind are industry fixed effects, and α t are year fixed effects. We are interested in the β 1 coefficients in each of the 25 portfolios. Our model predicts that the β 1 coefficient should be positively related to the average T P S in a portfolio. Figure 4 presents a scatter plot of the average tax planning score and the corresponding β 1 coefficient for each portfolio. In line with our expectation that better tax planning leads to a stronger effect of pre-tax earnings on market value, we find a positive relation between the average tax planning score and the RoE pretax -coefficient. A linear regression of the RoE pretax -coefficient on T P S yields a positive and significant coefficient of 0.21 (t-stat = 2.69) and a constant of 3.36 (t-stat = 8.71).
The r-squared of this regression is 34.74%. 5 This result supports our main hypothesis that good tax planning increases the effect of pre-tax earnings on the market-to-book ratio.
[Insert Figure 4 about here]
OLS regression of firm valuation model
We next test our main model from equation (7). We expect that better tax management leads to a stronger effect of earnings on the market-to book value. Table 6 presents the regressions results from estimating our baseline specification. We use the TPS as defined in equation (9) in Column (1) and (2). In Column (3) and (4), we use indicator variables for good and poor tax management. The group of good tax planners (GoodT ax) comprises the top tercile of the T P S distribution. The bottom tercile forms the group of bad tax planners (BadT ax).
[Insert Table 6 about here]
We find a positive effect of RoE pretax on the market-to-book ratio. The coefficient estimate in Column (2) indicates that a one-standard deviation increase in the pre-tax return on equity (22.0%) is associated with an increase in the market-to-book ratio by 0.737-29.8% of the unconditional mean. We further find a positive effect of sales growth (SGr) on the market-to-book value. The main effect is, however, insignificant when we include the tercile dummy variables for good and bad tax planning. The cost of equity measure is not significant in both specifications.
In line with our expectations, we also find a positive and significant coefficient for the interaction term between RoE pretax and T P S of 0.332 (t-stat = 3.49). This indicates that a better tax management increases the positive effect of earnings on the market-to-book ratio. Hence, if a firm goes from the 25th to the 75th percentile of T P S, the effect of a one-standard deviation increase in RoE pretax on the market-to-book ratio increases from 29.8% to 34.4% (=29.8%
Further, the main effect of T P S is positive and significant.
In Columns 3 and 4 of Table 6 , we use an alternative definition of our T P S measure to address concerns about a potential non-linear effect of T P S on the earnings coefficient. We sort firms according to terciles of T P S. Instead of using the level of T P S, we include dummy variables for the top tercile and for the bottom tercile. In line with our expectations, we find that firms in the top tercile of T P S, i.e. firms with good tax planning, have a higher effect of RoE pretax on the market-to-book ratio. The interaction RoE pretax × GoodT ax is positive and significant. At the same time, we find that firms in the bottom tercile of T P S, i.e. firms with bad tax planning, have a lower effect of RoE pretax on the market-to-book ratio. 
CashETR and Vol(CashETR) as Measures of Future Tax Planning
The question remains if our measure adds anything to existing measures of tax avoidance. Prior studies show that tax planning has positive effects on firm valuation (e.g. Wang, 2010; De Simone and Stomberg, 2013; Goh, Lee, Lim, and Shevlin, 2013; Inger, 2013) . One implication of our T P S is that both, the level and the variability of tax planning has firm value implications. Therefore, we test whether long-term CashETRs as a proxy for tax avoidance and whether the variation in tax planning (e.g., McGuire, Neumann, and Omer, 2013) have a similar explanatory power. Table 7 reports coefficient estimates where we replicate our main model. Instead of using the T P S, we use the 10-year cash effective tax rate and standard deviation of annual CashET Rs as tax variables.
[Insert Table 7 about here]
In contrast to our prediction, we find no significant effect of CashET R. The interaction between RoE pretax and CashET R is negative but insignificant. The direct effect of CashET R is only borderline significant (t-stat = 1.65). In Column (3) and (4), we use a measure for the sustainability of tax avoidance. The negative coefficient of RoE pretax × V ol(CashET R) indicates that more volatile effective tax rates reduce the effect of earnings on the market-to-book value. We observe in Column (3) that after controlling for the variation in tax avoidance, the interaction between RoE pretax and CashETR is still insignificant. Overall, the results indicate that it is necessary to control for both, the level of tax avoidance and the uncertainty of tax planning in firm valuation. Most importantly, the adjusted R-squared increases by more than 2 percentage points when using terciles of T P S as a measure for the quality of tax planning. This makes us confident that T P S is a better proxy of future tax avoidance than the level of CashET R.
Robustness Tests
Adding firm-level control variables
We next test the sensitivity of our results and include further control variables (see, e.g., De Simone and Stomberg, 2013) . We extend the baseline model and regress the following equation.
M-to-B
where Log sales is the natural logarithm of sales, CapEx are capital expenditures over total assets in t − 1, RD denotes research and development expenditures over prior year total assets, V olatility is the standard deviation of monthly stock returns over the past 60 months, T otAccruals is measure of accruals, F orOper is a dummy variable indicating the firm generates foreign income, and LT -Debt is the ratio of long-term debt to prior year total assets. We include Log sales as a measure of firm size. There is mixed evidence on the effect of firm size. Smaller firms tend to have better growth opportunities and should thus have higher market-to-book ratios (Morck, Shleifer, and Vishny, 1988) . Conversely, larger firms have better and more tax planning opportunites. This could result in higher market-to-book ratios (Rego, 2003; Armstrong, Blouin, and Larcker, 2012) . We additionally control for investment opportunities by including capital expenditures and R&D investments (Lang and Stulz, 1994) . We additionally control for volatility in stock returns and total accruals (De Simone and Stomberg, 2013) . Finally, we include a dummy variable equal to 1 if the firm has income from foreign operations (F orOper) and long-term debt to control for profit shifting activities. Table 8 uses T P S as our tax planning measure. Table 9 uses the terciles of T P S as tax measure. We subsequently add control variables. All models include industry fixed and year fixed effects.
[Insert Table 8 about here] [Insert Table 9 about here] Our estimates show that larger firms, firms with foreign operations, and firms with high research and development expenses have higher market-to-book ratios. In contrast, firms with highly volatile stock returns and with high accruals have lower market-book-ratios. Most importantly for our study, we consistently find a positive effect of RoE pretax on the market-to-book ratio and a positive interaction of RoE pretax and T P S. The coefficient estimate in the full model is 0.084
(t-stat = 1.91). When using the tercile spilt variables, we obtain a positive and significant coefficient of 0.800 (t-stat = 1.88) for RoE pretax × GoodT ax and a negative coefficient of 1.480 (t-stat = 3.61) for RoE pretax × BadT ax. Hence, our results are not driven by other factors that affect the market-to-book ratio.
Determinants of the Tax Planning Score
We next turn to an alternative empirical approach that controls for determinants in tax planning. We first estimate the T P S on its main determinants. We then use the residual from this determinants model as our measure of T P S. There is extensive research on the determinants of effective tax rates (see, among others, Gupta and Newberry, 1997; Mills, 1998; Rego, 2003; Richardson and Lanis, 2007; Dyreng, Hanlon, and Maydew, 2008) . We test if the determinants developed in the literature also explain the variation in T P S. We therefore estimate the following model.
where T P S is the dependent variable. We include seven control variables. First, we include RoE pretax to control for the profitability of operations (Gupta and Newberry, 1997; Richardson and Lanis, 2007; Dyreng, Hanlon, and Maydew, 2008) . Dyreng, Hanlon, and Maydew (2008) document that more profitable firms have lower effective tax rates. If this relation also holds for T P S, we would obtain a positive coefficient. Second, we control for size (Log sales). Empirical research shows ambiguous effects of firm size. While some studies document a positive effect on effective tax rates in line with the political cost hypothesis (Gupta and Newberry, 1997; Rego, 2003) , others find a negative effect (Richardson and Lanis, 2007; Dyreng, Hanlon, and Maydew, 2008) . That is, larger firms have lower effective tax rates. If this results holds, we would obtain a positive sign for size as better tax management is associated with a higher T P S. Third, we include leverage (Stickney and McGee, 1982; Dyreng, Hanlon, and Maydew, 2008) . Highly leveraged firms can reduce effective tax rates through the deductibility of interest expenses. Therefore, we expect that T P S is higher for highly leveraged firms. Fourth, we include Cash which is defined as the cash holdings to assets ratio. Fifth, we include investments (CapEx) and capital intensity (CapInt) (Stickney and McGee, 1982; Richardson and Lanis, 2007) . These variables capture the depreciation tax shield of fixed assets and capital expenditures. Finally, we include a dummy variable equal to 1 if the firm has income from foreign operations (F orOper). Dyreng and Lindsey (2009) show that firms with tax haven and foreign operations face lower effective tax rates. We subsequently include year fixed effects (α t ), industry fixed effects (α ind ), and firm fixed effects (α i ).
[Insert Table 10 about here] Table 10 presents regression results. We find that more profitable firms and larger firms have higher tax planning scores. This suggests that, in line with earlier evidence, larger firms have a better tax management, either through lower long-term cash effective tax rates or more sustainable tax management. We further find that firms with a higher capital intensity have higher tax planning scores. In contrast to results for levels of CashET R, our results suggest that highly leveraged firms and firm with foreign operations have lower tax planning scores. One possible explanation is the uncertainty of international profit shifting that arises from changes to tax codes around the world, for example, from the introduction of thin capitalization rules to prevent debt shifting (OECD, 2013) . We find no significant effects for capital expenditures and cash holdings. Table 10 shows that firm-level characteristics explain about 4.8% of the variation in T P S. Some 3% of the variation is explained by industry fixed effects. Column (4) of Table 10 additionally includes firm fixed effects and the adjusted R-squared amounts to 70.33%. Hence, most of the variation in tax planning is explained by firm fixed effects. This makes us confident that the variation we pick up in our main specification stems from cross-sectional differences across firms that are not based on industry effects.
To address remaining concerns that the interaction of RoE pretax and T P S in our main model is driven by the positive effect of RoE pretax on T P S, we use the residual from the regression in Column (1) of Table 10 as an alternative measure of T P S. This measure is orthogonal to RoE pretax and other firm-level characteristics. It captures variation in level and uncertainty of tax planning that is not explained by cross-sectional variation in observable firm characteristics. We denote this variable as Residual(T P S). Our baseline result from Table 6 is robust to using the residual of T P S as measure of tax planning. Coefficient estimates are presented in Table 11 . The interaction of RoE pretax and Residual(T P S) is significant and yields a positive coefficient of 0.232 (t-stat = 4.22). Column (3) and (4) uses terciles of Residual(T P S) as tax measure. Consistent with our baseline results, the RoE pretax × GoodT ax coefficient is positive (1.684) and significant (t-stat = 3.63). The corresponding coefficient for the group of poor tax planners (RoE pretax × BadT ax) is -1.150 and significant (t-stat = 4.21). Our results are therefore robust the controlling for firm-level determinants of tax planning.
[Insert Table 11 about here]
Conclusion
This paper studies the firm value implications of tax avoidance. We decompose the Feltham and Ohlson (1995) and Ohlson (1995) valuation model into expected future tax rates and pre-tax numbers. First of all, the level of expected tax avoidance has a multiplicative effect on expected pre-tax profitability. This paper builds and tests a valuation framework that incorporates two outcome dimensions of corporate tax avoidance strategies: the stability and the level of expected tax rates. We develop a measure of tax planning that captures two dimensions relevant for tax planning: level and variation of tax rates. The combined measure-the tax planning scoreimproves the predictability of future levels of tax avoidance. The empirical application of the tax planning score in the theoretical model shows that good (poor) tax management increases (decreases) the effect of pre-tax earnings on the market-to-book ratio. The considerable variation in the tax planning score leaves a number of unanswered questions. Why can some firms manage their tax positions better than others? Dyreng, Hanlon, and Maydew (2010) show that CEOs have a large impact on the level of tax avoidance. Do they also improve the second dimension of tax planning, the variation in effective tax rates to obtain a better overall tax management. As the capital market apparently responds to the quality of tax management, the question remains as to why not all firms increase their tax planning score. Finally, how does the institutional setting affect tax planning? A cross-country comparison of tax planning and firm value implications would shed more light on the role of tax avoidance in firms.
A Proofs
Given the assumptions of a constant expected future return on equity and clean surplus accounting the proof is straight forward. Starting from our definition of book value at time t + i as the sum of book value at time t plus retained and not distributed earnings (
we can write growth in book value as:
Denote, retained earnings before tax as
. Taking the derivative with respect toδ then yields:
the effect of lower expected tax rates (higherδ) is therefore positive and decreasing in magnitude with increasingδ, as long as pre-tax earnings are positive. T P S T P S is the tax planning score from equation (9). T P S is defined as the ratio of (1 − CashET R) to V ol(CashET R).
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B Variable Definitions
CashET R CashET R is the long-term cash effective tax rate according to Dyreng, Hanlon, and Maydew (2008) over 10 years. We compute
is the standard deviation of annual cash effective tax rates from t − 9 to t.
MtB
MtB is the market-to-book ratio and is computed as MV t /BV t .
RoE pretax
RoE pretax is the ratio of pre-tax earnings to equity.
SGr
SGr denotes the growth in sales from t − 4 to t.
CoC
CoC is the cost of equity calculated as
+ using CRSP monthly returns from t to t − 3.
Log sales
Log sales is defined as the logarithm of sales.
CapEx
CapEx is the ratio of capital expenditures to total assets in t − 1.
RD RD is the ratio of R&D Expenditures to total assets in t − 1.
LT -Debt
LT -Debt is the ratio of Long-Term Debt to total assets in t − 1.
V olatility V olatility is the standard deviation of monthly stock returns over the past 60 months.
T otAccruals T otAccruals is a measure of accruals. It is defined as operating activities net cash flow scaled by assets in t − 1 times -1.
F orOper F orOper is a dummy variable for foreign operations equal to 1 if the firm has foreign income different from 0.
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C Tables and Figures Figure 1: Tax Planning Score and Effective Tax Rates
This figure presents a scatter plot with the Tax Planning Score on the y-axis and the income after corporate taxes on the x-axis. The Tax Planning Score is defined as the ratio of (1-CashETR) over the standard deviation of annual cash effective tax rates. CashETR is the 10-year cash effective tax rate. Income after corporate taxes (Net-of-Tax Income) is defined as 1-CashETR. CashET R is the long-term cash effective tax rate from equation (8) over ten years as defined by Dyreng, Hanlon, and Maydew (2008) . V ol(CashET R) is the standard deviation of annual cash effective tax rates between t − 9 and t. MtB is the marketto-book ratio. RoE pretax denotes pre-tax earnings over prior year total assets. SGr is the growth in sales from t − 4 to t. CoC denotes the cost of equity. Log sales is the logarithm of total sales. CapEx denote capital expenditures over total assets in t − 1. RD are research and development expenditures over total assets in t − 1. LT -Debt is the ratio of long-term debt to total assets. V olatility is the standard deviation of monthly stock returns over the past 60 months. T otAccruals is operating activities net cash flow scaled by assets in t − 1 times -1. F orOper is a dummy variable equal to 1 if the firm has foreign income different from 0. (CashET R) and T P S are based on a ten-year horizon. All regressions include year and industry fixed-effects. Standard errors (reported in parentheses) are clustered at the firm level and by years. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. This table presents regressions results for the market-to-book ratio. Independent variables are described in Table 1 . We report robust standard errors clustered at the firm level and by years in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. This table presents regressions results for the market-to-book ratio. As tax measures, we use the 10-year CashET R, the volatility of the annual CashETR over 10 years (V ol(CashET R)), and finally both measures. Independent variables are explained in Table 1 . We report robust standard errors clustered at the firm level and by years in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. This table presents regressions results for the market-to-book ratio. Independent variables are described in Table 1 . We subsequently add controls for firm size (Log sales), investments (CapEX and RD), volatitily of profits (V olatility), total accruals (T otAccruals), foreign operations (F orOper), and long-term debt (LT -Debt). We report robust standard errors clustered at the firm level and by years in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. This table presents regressions results for the market-to-book ratio. Independent variables are described in Table 1 . We subsequently add controls for firm size (Log sales), investments (CapEX and RD), volatitily of profits (V olatility), total accruals (T otAccruals), foreign operations (F orOper), and long-term debt (LT -Debt). We report robust standard errors clustered at the firm level and by years in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. This table presents regressions results with the 10-year tax planning score as dependent variable. We include pre-tax earnings (RoE pretax ), firm size (log sales), debt-to-assets ratio (Leverage), cash-to-assets ratio (Cash), foreign operations (F orOper), investments (CapEX), and the capital intensity (CapInt). We report robust standard errors clustered at the firm level in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. This table presents regressions results for the market-to-book ratio. Independent variables are described in Table 1 . The residuals are the from the following regression: T P S i,t = α 1 +β 1 ·ROA i,t +β 2 ·SIZE i,t +β 3 ·Leverage i,t +β 4 ·Cash i,t +β 5 ·Investment i,t + β 6 · CapInt i,t + β 7 · F orOp i,t + . We report robust standard errors clustered at the firm level and by years in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
